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distinguished in transverse section by, for example, the presence
of palisade parenchyma on both sides of the leaf inPteronia and a
conspicuous hypodermis in Agathosma.
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Cluster roots of Proteaceae exude acid phosphatase enzymes
as an adaptation to low-P soils, facilitating access to soil
organic phosphate
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X1, Rondebosch 7701, South Africa
Proteaceae are adapted to the nutrient-poor soils of the Cape
Floristic Region (CFR). These soils are generally acidic and low
in plant-available phosphorus (P), with a significant proportion of
soil P occurring in organic form. Soil P acquisition by Proteaceae
is largely facilitated by cluster roots which are composed of
densely branched determinate lateral roots and root hairs. Cluster
roots are known to exude P-solubilising compounds into the
rhizosphere, notably organic acids and phosphatases. It is known
that phosphatase hydrolyses organic phosphate esters to produce
orthophosphate (Pi), but the extent to which this makes soil
organic P available for plant uptake is poorly understood.
Phosphatase activities in cluster roots of wild populations of
Proteaceae (Leucadendron foedum, Ld. salignum, Ld. meridia-
num, Leucospermum praecox, Protea obtusifolia, P. repens)
were measured in limestone, acid sandstone, alkaline sand and
clay sandstone soils. Cluster root phosphatase activity (µM Pig
-1
min-1) differed (pb0.001) between soil types, where average
phosphatase activity in limestone soil was 16.25±3.07; alkaline
sand was 69.52±6.54; clay sandstone was 79.36±7.31; and acid
sandstone was 92.83±16. Cluster roots isolated from alkaline
calcareous soils had lower activity than those from acidic soils,
including those ofP. repens, which occurred in all soils. From this
it was concluded that the activity of exuded phosphatase makes a
significant contribution to plant phosphorus nutrition in certain
soils, and is of variable importance according to plant species and
soil type. Data from pot trials and hydroponic experiments,
depicting the relationship between cluster root phosphatase ac-
tivity and availability of P, are presented and discussed.
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Schinus molle (Peruvian pepper tree) was introduced to
South Africa more than 150 years ago and was widely planted,
mainly along roads. Only in the last two decades has the species
become naturalized and invasive in some parts of its new range,
notably in semi-arid savannas. Research is being undertaken to
predict its potential for further invasion in South Africa. We
studied pollination, seed production, dispersal and predation,
and seedling establishment in relation to land uses at three sites,
namely ungrazed savanna once used as a military training
ground; a savanna grazed by native game; and an ungrazed
mine dump. Pollination experiments demonstrated that seed set
was greater in female flowers exposed to natural pollinators
than in those from which pollinators were excluded. Some seed
set in treatments protected from pollinators and not treated
with pollen may indicate that some S. molle flowers might be
bisexual and capable of self-pollination. Seed production and
seed-rain density of S. molle varied greatly between study sites,
but was high at all sites (384,864 - 1,233,690 seeds/tree/year;
3,877 - 9,477 seeds/m2/yr). Seeds were dispersed to distances of
up to 320 metres from female trees, but most seeds were
deposited within 50 m of putative source trees. S. molle seed
rain below canopies of Acacia tortillis, the dominant native tree
at all sites, was of significantly better quality than seed rain
below conspecifics which was much reduced by endophagous
predators. The seed wasp M. transvaalensis typically develops
inside the seeds of indigenous Rhus species but has formed a
new association with S. molle was identified as the main
predator of S. molle seeds. To predict patterns of future invasion
in semi-arid savannas, we investigated the effects of soil type,
microsite condition (microsite), and herbivory by large
mammals on growth and survival of S. molle seedlings. Results
suggest that protection provided by canopies of large indigen-
ous Acacia trees facilitates S. molle invasion into semi-arid
savanna. Whether exposed or protected from large herbivores,
no seedlings planted in open grassland survived the first winter.
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The incredible journey of an Albuca pollen grain
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We studied the pollination biology of severalAlbuca species in
the Western Cape and KwaZulu-Natal. Flowers in this genus are
highly unusual on account of their tightly closed inner tepals with
glandular hoods. Observations showed that nectar-seeking bees
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